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1580Background: Anomalous aortic origin of a coronary artery with an interarterial and intramural course
(AAOCA) is a rare anomaly with increased risk of sudden cardiac death during or just after exercise among
otherwise healthy youth. Risk stratification and management remain controversial, especially for the asymptom-
atic child with an anomalous right coronary artery from the left coronary sinus (ARCA). Medium-term surgical
and quality-of-life (QOL) outcome data are lacking in this population.
Methods: We performed medical record review on 24 subjects who underwent AAOCA repair between 2001
and 2007 at The Children’s Hospital of Philadelphia. QOL was prospectively assessed with age-appropriate
questionnaires.
Results: Median age at follow-up was 18 (range, 11-25) years, median follow-up from surgery was 63
(range, 12-110) months, and 16 (67%) had ARCA. All were alive without exercise restriction. Thirteen
(54%) complained of cardiac-type symptoms postoperatively, most commonly chest pain, none correlating
with evidence of ischemia on testing. Of the 13 patients, 7 (54%) reported the same symptoms preoperatively;
and of these, 5 had ARCA. Postoperative morbidity occurred in 16 (67%), including pericardial effusion
(n ¼ 11), wound infection (n ¼ 2), and development of mild aortic insufficiency (n ¼ 4). QOL questionnaires
were sent to 21 subjects; 12 (57%) were returned. Average QOL was normal for all subjects.
Conclusions: In the medium-term after AAOCA repair, cardiac-type symptoms frequently persist andmorbidity
is common, but these do not impair QOL. The significance of these findings in the long-term is unknown and
warrants continued follow-up. (J Thorac Cardiovasc Surg 2014;147:1580-6)Anomalous origin of a coronary artery from the opposite
sinus of Valsalva with an interarterial and intramural course
(AAOCA) is a rare coronary artery variation associated with
myocardial ischemia and sudden cardiac death (SCD) in the
young during or just after exercise.1 The incidence of
AAOCA varies, ranging from 0.17% in autopsy series to
1.2% in patients angiographically evaluated.2-6 AAOCA
is the second most common cause of SCD in young
athletes,7 yet the exact mechanism of ischemia contributing
to the risk of SCD and the true incidence of SCD remain
unknown. Ostial stenosis, an oblique takeoff of the
anomalous coronary, and compression of the coronary
between the great arteries are possible risk factors that
can limit coronary reserve. In addition, the presence or
absence of an intramural course has been considered a po-
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The Journal of Thoracic and Cardiovascular SurMany patients with AAOCA have symptoms, such as
palpitations and chest pain, that occur frequently in the
young, even in the absence of coronary anomalies.10
When these symptoms occur with exertion, there is a higher
index of suspicion for cardiac pathologic features, often
prompting an echocardiogram. Significant controversy
exists regarding treatment of asymptomatic patients,
especially those with an anomalous right coronary artery
from the left sinus of Valsalva with an interarterial, intramu-
ral course (ARCA), where the reported risk of SCD is lower
compared with ALCA.8,11,12 Concern has been raised
regarding persistent cardiac symptoms13 and abnormal
findings on exercise stress testing and noninvasive imaging
after surgical repair of AAOCA.14,15 Quality of life (QOL),
however, has been normal in the short-term after AAOCA
repair.15 There are limited medium-term surgical outcome
datawithAAOCA, and none focusing solely on the pediatric
population with interarterial, intramural AAOCA.8 The
purpose of this study was to evaluate medium-term
postoperative outcomes and QOL in a small pediatric cohort
after AAOCA repair.PATIENTS AND METHODS
Subjects
After approval from the Institutional Review Board at The Children’s
Hospital of Philadelphia (Philadelphia, Pa), subjects were identified from
a cohort with surgically repaired AAOCA previously evaluated at ourgery c May 2014
Abbreviations and Acronyms
AAOCA ¼ anomalous aortic origin of a coronary
artery with an interarterial and
intramural course
ALCA ¼ anomalous left coronary artery
ARCA ¼ anomalous right coronary artery
CHQ ¼ Child-Health Questionnaire
CF87 ¼ Child-Completed 87-Item Form
ECG ¼ electrocardiogram
EST ¼ exercise stress testing
MPS ¼ myocardial perfusion scan
PedsQL ¼ Pediatric Quality of Life Inventory 4.0
PF50 ¼ Parent-Completed 50-Item Form
QOL ¼ quality of life
SCD ¼ sudden cardiac death
SE ¼ stress echocardiogram
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Dinstitution.14,15 Only subjects who were part of this cohort were
approached for enrollment. All had AAOCA with an interarterial,
intramural course, and underwent surgical repair at The Children’s
Hospital of Philadelphia between 2001 and 2007. A waiver of consent
was obtained for the retrospective medical record review portion of
this study. Informed consent was obtained over the telephone from
each subject (or guardian if <18 years of age) for prospective QOL
evaluation.
Clinical Data
Each subject’s medical record was reviewed for presenting
symptoms, operative details and postoperative complications, study
results, and cardiac-type symptoms. Cardiac-type symptoms were
defined as those potentially referable to the cardiovascular system
(chest pain, palpitations, syncope, or lightheadedness with or without
exertion) occurring 3 months or later after surgical repair and prompt-
ing medical evaluation. The decision to include resting symptoms was
because several subjects presented initially with resting symptoms
only (n ¼ 7).
QOL Questionnaires
Standardized questionnaires were sent to subjects who gave
consent. Subjects younger than 18 years completed a Child-Health
Questionnaire (CHQ) Child-Completed 87-Item Form (CHQ-CF87) and
an age-appropriate Pediatric Quality of Life Inventory 4.0 (PedsQL)
self-report. Parents of subjects younger than 18 years completed a
CHQ Parent-Completed 50-Item Form (CHQ-PF50) and a PedsQL
parent-proxy report. Subjects 18 years and older completed a PedsQL
young-adult report and a QualityMetrics SF-36v2 survey. All scores
were generated based on questionnaire protocol and compared with
published normative values.16-19 A higher score signified better self-
perceived function.
Statistical Analysis
Baseline clinical characteristics were described using standard
descriptive statistics. Mean QOL questionnaire scores were compared
with normal values from healthy children16-19 using a 2-sample, 2-tailed
t test with equal or unequal variances, as appropriate. P < .05 was
considered statistically significant. All statistical analyses were conducted
with Stata 12 (StataCorp, College Station, Tex).The Journal of Thoracic and CarRESULTS
Baseline Demographics
Twenty-five subjects met criteria for study inclusion.
Twenty-four (96%) were included in the retrospective
medical record review; one subject’s medical record could
not be obtained. Subject characteristics are summarized in
Table 1.
Surgical Repair and Postoperative Complications
Twenty-three subjects underwent the unroofing proce-
dure, and 1 subject (ARCA) had coronary reimplantation
due to a short intramural course believed not amenable to
unroofing. In 16 (70%) of subjects, the aortic commissure
was detached and resuspended after unroofing. All survived
the operation. One ALCA subject required emergent
reoperation on the first postoperative night for an aortic
incision disruption that was successfully repaired. Eleven
(46%) of subjects developed pericardial effusions post-
operatively (ARCA, n ¼ 6; ALCA, n ¼ 5), one of
whom (ALCA) experienced cardiac tamponade 16 days
postoperatively, requiring operative drainage. Of the
remaining 10 subjects with pericardial effusions, 5 were
small, 4 were initially small but progressed to moderate,
and 1 was moderate at diagnosis. Of the 10 subjects,
7 were treated with ibuprofen (Motrin), and all were
monitored until the effusion resolved. Two ARCA subjects
developed superficial wound infections postoperatively that
were managed with oral antibiotics.
Postoperative Management
All subjects were alive at the most recent evaluation
(median, 63 [range, 12-110] months after surgical repair),
and none was restricted from exercise. Ten (42%) of
subjects participated in organized sports, with 2 competing
in collegiate athletics. The frequency of recommended
cardiac follow-up was variable, ranging from every 6
months to every 4 years, with a median of 1 year. Eight
(33%) of subjects were overdue for follow-up by longer
than 1 year.
The type and frequency of postoperative testing varied.
All subjects had an electrocardiogram (ECG) performed
at their most recent cardiology evaluation, with 21 (88%)
interpreted as normal. Two subjects (ALCA, ARCA) had
nonspecific T-wave changes and 1 (ARCA) had Q waves
in leads V1, V2, aVR, and aVL. Twenty-two (92%) of
subjects underwent resting echocardiography at their most
recent cardiology evaluation. All had normal systolic
function. One ARCA subject developed mild hypokinesia
of the anterior ventricular septum postoperatively; this
same subject had nonspecific T-wave changes on the most
recent ECG. Mild aortic insufficiency was a new finding
in 5 (21%) of subjects postoperatively; 4 (80%) had
ALCA, and 3 underwent aortic commissural resuspensiondiovascular Surgery c Volume 147, Number 5 1581
TABLE 1. Subject characteristics (n ¼ 24)
Characteristic Value
Age at surgery, y 12 (5-18)
Age at follow-up, y 18 (11-25)
Time to follow-up, mo 63 (12-110)
Male sex,% 71
Coronary anatomy ARCA, 16 (67%); ALCA, 8
Patient presentation Symptomatic, 17;
chest pain, 11*:
7 exertion and 4 rest
syncope/near syncope, 5*:
3 exertion and 2 rest
palpitations, 1 rest
aborted cardiac arrest, 1
Asymptomatic, 7
Data are given as median (range) unless otherwise indicated. ARCA, Anomalous right
coronary artery; ALCA, anomalous left coronary artery. *One patient with chest pain
and syncope.
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developed mild aortic insufficiency postoperatively had
nonspecific T-wave changes on the most recent ECG. In
addition, one ALCA subject with a bicuspid aortic valve
developed mild aortic valve insufficiency postoperatively
but did not have aortic commissural resuspension. All
subjects had documentation of flow in the unroofed
coronary artery, as shown on echocardiogram during the
postoperative period.
Since our prospective evaluation of this cohort published
in 2007,14 12 (50%) of subjects have had additional exercise
stress testing (EST). When the data from the 2 studies are
combined, a total of 12 (50%) of subjects have had
abnormal findings. New findings since our last publication14
are shown in Table 2. The subject with ALCAwho had mildTABLE 2. Cardiac testing results
ID
Coronary
anatomy
Presenting
symptoms
Time from
surgery, mo Exercise test
5 ALCA None 109 Normal
10a ALCA Syncope, exertion 15 Mild chronotropic impairm
10b 76 Mild chronotropic impairm
11a ARCA None 15 Normal
11b 39 Normal
11c 80 Normal
23a ARCA Chest pain, exertion 4 Normal
23b 8 Normal
22a ARCA Syncope, exertion 3 Normal
22b 11 Mild chronotropic impairm
22c 21 Mild chronotropic impairm
24a ARCA Chest pain, exertion 3 Normal
24b 29 Normal
ID, Identification; ALCA, anomalous left coronary artery; ARCA, anomalous right corona
1582 The Journal of Thoracic and Cardiovascular Surbasal anterior septal hypokinesis on stress echocardiogram
(SE; 109 months after repair) was followed up at an outside
institution and the decision to not pursue additional testing
at the time was unknown. The subject with ARCA who
had a small, fixed, anterior apical defect on myocardial
perfusion scan (MPS; 29 months after repair) was followed
up at our institution and lost to follow-up.
One ALCA subject, who was previously reported14 to
have apical-septal and midanterior-septal hypokinesis on
SE, 9 months after operative repair, underwent cardiac
magnetic resonance imaging 57 months later, which
showed no regional wall abnormalities. This patient had a
normal MPS and no ECG changes with exercise at the
time of his SE and was not referred for additional testing
at the time. One ARCA subject, who was previously
reported14 to have a small, fixed, anterior septal defect on
MPS, 3 months after operative repair, had 2 additional
exercise stress tests (11 and 21 months after repair)
that showed mild chronotropic impairment and mild
paradoxical septal motion onMPS. Finally, 4 other subjects,
all with ARCA, who had abnormal stress test results
reported in our original cohort14 were lost to follow-up
and, to our knowledge, repeat testing has not been
performed. Abnormal findings in these subjects included
fixed apical-inferior hypokinesis on SE (42 months after
repair), anterolateral Q waves on EST (20 months after
repair), and a blunted blood pressure response to exercise
in 2 subjects (22 and 27 months after repair, respectively).Postoperative Symptoms
Thirteen (54%) of subjects complained of cardiac-type
symptoms postoperatively, most commonly chest pain
(Table 3). No symptoms correlated with evidence ofStress echo
Myocardial
perfusion scan
Mild basal anterior septal
hypokinesis
–
ent Normal Normal
ent Normal –
Normal Small inferoseptal defect
– Normal
– Normal
– Mild reversible anterior wall
defect
– Normal
Normal Small, fixed, anterior septal
defect, paradoxical septal
motion
ent – Mild paradoxical septal motion
ent – Mild paradoxical septal motion
Normal Normal
Normal Small, fixed anterior apical defect
ry artery.
gery c May 2014
TABLE 3. Postoperative symptoms and symptom evaluation
ID
Coronary
anatomy
Presenting
symptoms
Postoperative symptoms
(time from surgery, mo)
Symptom
evaluation*
Significant
findings
Symptoms at most recent
visit (time from surgery, mo)
1a ARCA Chest pain, exercise Chest pain (48) EST, SE, MPS – None (106)
1b Chest pain, rest (83) ED evaluationy
1c Syncope, rest (91) ED evaluationy
3a ARCA Presyncope, rest Presyncope, rest (5) ED evaluation: ECG – Syncope, rest (61)
3b Chest pain, rest (13) None
3c Syncope, rest (61) Holter SEz –
5 ALCA None Chest pain, rest (97) None None (109)
7 ALCA Chest pain, rest Chest pain, rest (40) ED evaluationy None (48)
8 ARCA Chest pain, rest Chest pain, rest (57) None Chest pain, rest (57)
11 ARCA None Chest pain, rest (59) ED evaluationy None (80)
13a ARCA None Chest pain, exertion (17) EST, SE – Lightheaded, exertion (85)
13b Palpitations (22) Holter –
13c Lightheaded, exertion (85) None
15 ARCA Chest pain, exercise Chest pain, exercise (14) ED evaluationy None (64)
17 ALCA None Chest pain (37) ED evaluationy None (62)
18 ALCA Aborted sudden death Chest pain, rest (66)x ECG ST elevation None (66)
CRP Elevated
TTE, MRI, –
Troponin –
20a ALCA Chest pain, rest Chest pain, rest (6) Neurologic referral – None (48)
20b Chest pain, rest (26) EST, MPS –
21a ARCA Syncope, rest Syncope, rest (4) ED evaluation: ECG, CXR,
Echo
Small PE None (67)
21b Syncope, rest (21) ED evaluationy
21c Syncope, rest (52) Neurologic referral –
25 ARCA None Chest pain, rest (4) None None (40)
ID, Identification; ARCA, anomalous right coronary artery; EST, exercise stress testing; SE, stress echocardiogram;MPS, myocardial perfusion scan; ED, emergency department;
ECG, electrocardiogram; CRP, C-reactive protein; TTE, transthoracic echocardiogram; MRI, magnetic resonance imaging; CXR, chest x-ray; PE, pericardial effusion;
ALCA, anomalous left coronary artery. *Other than routine testing at cardiology visit. yEvaluated at outside ED (records unavailable). zNot done, patient lost to follow-up.
xHospital admission for presumed pericarditis.
FIGURE 1. Freedom from death and cardiac-type symptoms. Actuarial
curves demonstrating survival and freedom from cardiac-type symptoms
for 24 patients who underwent surgical repair of anomalous aortic origin
of a coronary artery with an interarterial and intramural course.
Follow-up, in years, since operative repair is shown along the x axis,
and the number of patients available for follow-up is designated in paren-
thesis.
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exercise because of symptoms. Of the 13 subjects, 7
(54%) reported the same symptoms preoperatively; and
of these, 5 had ARCA. Five subjects with postoperative
symptoms were asymptomatic before surgery. The actuarial
survival and freedom from cardiac-type symptom curves for
the 24 subjects are shown in Figure 1.
Of the 9 subjects who presented with exercise-induced
symptoms (chest pain, n ¼ 6; syncope, n ¼ 2; chest pain
and syncope, n ¼ 1), 2 complained of chest pain with
exercise postoperatively (6 weeks and 14 months after
repair, respectively). One of these 2 subjects, who had a
history of ARCA, complained of activity-induced chest
pain 6 weeks after surgical repair, prompting referral for
EST, which showed inferior lead ST depression (up to 5
mm) during exercise, with no reported symptoms. Because
of the ST abnormality, an MPS was performed, which was
normal. He had repeat testing 16 months later, consisting
of EST, SE, and MPS, all of which were normal. For this
study, cardiac-type symptoms were defined as occurring 3
months or longer after surgical repair; therefore, this
patient’s data were not included in other analyses.The Journal of Thoracic and Cardiovascular Surgery c Volume 147, Number 5 1583
TABLE 4. PedsQL results
Subjects<18 y (n ¼ 8) Subjects 18 y (n ¼ 4)
Health variable Score (± SD) Normal value (± SD) P value Health variable Score (± SD) Normal value (± SD) P value
Subject Subject
Physical 92.0 (9.3) 85.2 (13.7) .16 Physical 96.9 (4.0) 86.3 (10.6) .046
Psychosocial 92.5 (10.3) 78.2 (14.9) .007 Psychosocial 96.9 (3.6) 73.9 (10.5) <.001
Total 92.4 (9.1) 80.6 (13.6) .01 Total 95.7 (4.0) 78.2 (9.2) <.001
Parent-proxy
Physical 9.3 (12.9) 78.5 (22.3) .13
Psychosocial 89.7 (9.0) 76.1 (16.3) .02
Total 89.6 (8.7) 76.9 (16.8) .03
SD, Standard deviation.
TABLE 6. CHQ-PF50 results (n ¼ 8)
Health variable Score (± SD)
Normal
value (± SD) P value
General health perception 72.3 (15.9) 73.0 (17.3) .91
Congenital Heart Disease Wittlieb-Weber et al
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DQOL Questionnaires
Twenty-one subjects consented to QOL questionnaires;
12 (57%) were returned. On average, subjects scored in
the normal range for all parameters evaluated, as shown
in Table 4-7. There were no significant differences in age,
sex, or coronary anatomy (ARCA versus ALCA) between
those who returned completed QOL questionnaires and
those who did not.
Subjects younger than 18 years had significantly higher
psychosocial and total scores on the PedsQL than healthy
controls for both the self-report and the parent-proxy report.
On the CHQ-CF87, younger subjects scored significantly
higher than healthy controls regarding physical functioning,
behavior, social limits-behavior, and social limits-physical.
Younger subjects appeared to have a mean score lower than
the norm on the CHQ-CF87 for bodily pain. Two subjects,
whose scores were low (20 and 40 of 100), experienced
noncardiac pain. When these scores were excluded, the
mean score for bodily pain increased to 81.7  11.7.
Although this value is higher than the mean for healthy
controls, it is not a statistically significant difference
(74.4  23.2, P ¼ .4). On the CHQ-PF50, younger
subjects scored significantly higher than healthy controls
regarding behavior, mental health, social limits-physical,
social limits-behavior/emotional, family activities, and the
psychosocial summary score.TABLE 5. CHQ-CF87 results (n ¼ 8)
Health variable Score (± SD)
Normal
value (± SD) P value
General health perception 76.4 (18.3) 66.4 (14.6) .08
Physical functioning 95.9 (6.4) 88.8 (14.0) .02
Bodily pain 68.8 (26.4) 74.4 (23.1) .5
Behavior 85.7 (6.8) 76.6 (14.6) <.01
Mental health 82.6 (9.6) 72.7 (16.0) .08
Self-esteem 84.8 (23) 81.8 (14) .6
Social limits, physical 100 (0) 88.3 (21.0) <.001
Social limits, behavior 97.2 (7.8) 86.5 (21.5) <.01
Social limits, emotional 93.1 (13.2) 85.9 (21) .33
Parameters without normative data were excluded from this table. SD, Standard de-
viation; CHQ-CF87, Child-Health Questionnaire Child-Completed 87-Item Form.
1584 The Journal of Thoracic and Cardiovascular SurSubjects older than 18 years also achieved a total score on
the PedsQL significantly higher than healthy controls. On
the SF-36v2, older subjects scored significantly higher
than healthy controls regarding mental health, physical
functioning, role physical, and vitality.DISCUSSION
AAOCA is a rare congenital coronary variant with an
increased risk of SCD, for which surgical repair is often
recommended.1 We present the medium-term clinical
results after AAOCA repair on the most young patients
from a single institution. More important, more than half
of our cohort experienced postoperative cardiac-type
symptoms, and many of those symptoms were the same
symptoms experienced preoperatively, including several
subjects who continued to report exercise-induced
symptoms. This raises the question of which symptoms
should be used in consideration for referral for surgical
repair. Furthermore, even if a patient presents with
exercise-induced symptoms, if there is no evidence ofPhysical functioning 95.8 (11.8) 96.1 (13.9) .95
Bodily pain 88.8 (16.4) 81.7 (19.0) .3
Behavior 91.0 (6.1) 75.6 (16.7) <.001
Mental health 88.1 (8.0) 78.5 (13.2) .04
Self-esteem 87.4 (12.8) 79.8 (17.5) .22
Social limits, physical 100 (0) 93.6 (18.6) <.0001
Social limits, behavioral or
emotional
100 (0) 92.5 (18.6) <.0001
Family activities 97.9 (6.0) 89.7 (18.6) <.01
Family cohesion 80.6 (13.7) 72.3 (17.2) .17
Time impact on parent 95.8 (11.8) 87.8 (19.9) .26
Emotional impact on parent 82.2 (12.1) 80.3 (19.1) .77
Physical Summary Score 54.6 (2.2) 53.0 (8.8) .1
Psychosocial Summary Score 57.6 (3.9) 51.2 (9.1) <.01
SD, Standard deviation; CHQ-PF50, Child-Health Questionnaire Parent-Completed
50-Item Form.
gery c May 2014
TABLE 7. SF-36v2 results (n ¼ 4)
Health variable Score (± SD)
Normal
value (± SD) P value
General health 53.2 (5.8) 50 (10) .52
Mental health 57.4 (1.5) 50 (10) <.01
Physical functioning 57.1 (0.95) 50 (10) <.001
Role physical 57.2 (0) 50 (10) <.0001
Bodily pain 58.8 (3.7) 50 (10) .08
Vitality 60.8 (2.8) 50 (10) .03
Social functioning 54.8 (5.0) 50 (10) .34
Role emotional 53.6 (3.3) 50 (10) .47
Physical health summary 57.0 (3.2) 50 (10) .16
Mental health summary 55.6 (2.9) 50 (10) .26
SD, Standard deviation.
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in consideration for surgical repair? Our study also docu-
mented a much higher incidence of postoperative symptoms
than has been reported previously.8,13,20-22 This may be
because we included both resting and exercise-induced
symptoms.We chose to do this because several subjects pre-
sented with resting symptoms only, and these symptoms led
to referral for cardiac evaluation and may have played a role
in the decision-making process for repair. Interestingly,
despite the frequency of persistent symptoms, subjects
continue to enjoy an average or above average QOL.15
Our study supports that surgical correction for AAOCA
can be done with extremely low mortality. However,
two-thirds of our subjects experienced morbidity with the
operation, with many developing pericardial effusions
(46% of this cohort) that required more frequent
follow-up but rarely operative intervention. Although
pericardial effusions occur commonly after open-heart
surgery for congenital heart disease, larger series evaluating
this issue have documented a lower prevalence than in our
study. Cheung and colleagues23 documented with serial
echocardiographic evaluations that the prevalence of
postoperative pericardial effusion was 23% in a cohort of
336 patients undergoing open-heart surgery for congenital
heart disease. Mild aortic insufficiency developed post-
operatively in 4 subjects (17%) with a trileaflet aortic
valve. Of these, 3 (75%) underwent aortic commissural
resuspension during the operation, suggesting that this
may be a surgical risk factor. Although no subject in our
cohort has yet required an aortic valve intervention, which
has been reported in other series,24 the long-term
consequence of aortic insufficiency for these patients is
unclear. Several of our findings are in contrast to other
studies evaluating subjects with AAOCA postopera-
tively,8,13,21 perhaps because of differences in definitions
of postoperative complications or morbidity.
In this same cohort of subjects previously evaluated for
ischemia,14 4 additional subjects have had abnormal
findings on ischemia testing, making a total of 12 subjectsThe Journal of Thoracic and Carin our cohort who have had abnormal ischemia tests post-
operatively. Two subjects with documented abnormalities
in the short-term study had subsequent normal ischemia
testing. Findings were inconsistent among the imaging
modalities, and all subjects were asymptomatic during
testing, questioning both the use of patient complaints in
risk assessment for ischemia and the utility of follow-up
with only one testing modality. The implication of these
results on subsequent SCD risk is unclear and warrants
further investigation.
Frequency of follow-up and type of testing performed at
clinical visits were variable, and one-third of subjects were
overdue for their routine cardiac evaluation by more than 1
year. It is unclear why such a large proportion of patients
were not continuing with recommended clinical care but
may be due to length of interval between visits (ie, 2 or 3
years), which may be too long for patients to remember,
and the lack of adequate transition to adult care. This study
highlights that more defined management guidelines for all
patients with AAOCA are needed.
AAOCA subjects in this cohort scored in the normal
range for all QOL parameters tested across the multiple
tools used, frequently with scores significantly higher
than healthy controls. Our results differ from other studies
evaluating QOL in subjects with a history of congenital
heart disease. Uzark and colleagues25 evaluated 347
children (aged 5-18 years) with congenital heart disease
using the PedsQL child and parent-proxy report. They
found that, by self-report, mean PedsQL scores for
children with congenital heart disease were significantly
lower than healthy norms for physical and psychosocial
functioning across all age groups. Even among children
with less severe cardiovascular disease, 19.2% reported
significantly impaired psychosocial QOL.25 It is possible
that patients with congenital heart disease diagnosed at
birth or shortly thereafter may have been labeled as
sick or fragile as a young child and, despite surgical
correction, have had limitations imposed on them that
have persisted and negatively affected their QOL. In
contrast, subjects with AAOCA were otherwise healthy
before diagnosis and the operation is thought of as
curative. It is possible that these subjects perceive that
they have returned to their healthy baseline, explaining
the normal QOL scores.
Our study was limited by a small cohort size from a single
institution but is the largest report of only pediatric patients
with interarterial, intramural AAOCA in the medium-term
after surgical repair. Because of the retrospective nature
of the medical record review, we were limited to the most
recent follow-up data for each subject. It is possible that
we could be underestimating the frequency of symptoms
and positive findings on ischemia testing, because many
subjects were overdue for clinical evaluation. We sent
QOL questionnaires to 21 subjects, with a return rate ofdiovascular Surgery c Volume 147, Number 5 1585
Congenital Heart Disease Wittlieb-Weber et al
C
H
D57%. Although this is higher than average for survey
response rates in organizational research,26 our sample
size is small and it is unclear how a higher return rate would
have affected our data analysis.
In summary, cardiac-type symptoms are frequent after
surgical repair of AAOCA, with many subjects experi-
encing the same symptoms as before the operation,
questioning the use of symptoms without evidence of
ischemia as a determining factor for surgical referral.
Although there was no surgical mortality, most of the cohort
experienced morbidity with the operation, but despite this,
subjects continue to experience average or higher than
average QOL without exercise restriction. Future studies
focusing on QOL in those who have not had surgical
repair and who are exercise restricted may be of interest.
Indeed, more children and young adults with AAOCA,
both repaired and unrepaired, need to be followed up
clinically over longer periods. We are hopeful that the
multi-institutional AAOCA registry of the Congenital Heart
Surgeons’ Society27 can create more defined management
guidelines for children and young adults with AAOCA
and begin to answer the critical questions of whether
this population can be risk stratified for myocardial
ischemia and if SCD risk is diminished after surgical
intervention.
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